Introduction
Engine exhaust emissions of gases and particles from fleets of subsonic aircraft, operating primarily in the upper troposphere and lower stratosphere, are potentially in sufficient amounts to affect atmospheric ozone and climate [NASA, 1997] . Until recently, the only source-strength information available for assessing the environmental impact of these emissions has come from ground-based testing of aircraft engines in indoor facilities. It is uncertain, however, whether emission indices (El) derived from these data are representative of aircraft operating at cruise altitude (9-13km). Thus, with fuel usage by scheduled airliner and cargo aircraft projected to triple by 2015 [Baughcum eta!., 1994] , increasing emissions by approximately 220% from 1990 levels [Stolarski and Wesoky, 1993] , there is a growing need for in-situ measurements of aircraft effluents under actual operating conditions. The primary gaseous emissions from aircraft engines are carbon dioxide (CO2) and water vapor (H20(g)) produced by the combustion of jet fuel. Carbon monoxide (CO) and methane (CHn) are also produced in the combustors and vary Table 2 where emission indices for a given 
